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•1-
fto® ®f 2,4»#ai®lia®P€!pto«iiciyae®ti# »<sM (2,4c®) &» & 
h®rM®M» 'has hmm% fiaaly ^aUisfeei im r«e@sfe fmm* Its 
«si i& tl» earti»A ®f w^s la ef  ^hm@ hmn 
mm MmvmX'f th» hmi-& ae^alsa % nMmh 2,4-® Mils 
plai« wwitM iia8©liF«i, m& th» l«sis f» felKefei-sdtr tiwi a©t b©ea 
sstablislMiS.# 
cai««i«® Ja th« #i«i£o  ^ ^of ^hwtiol vim 2,4-© 
hmm imm wSAslj stmiiad* StlMaatliiii mA tsMMMm &f f«eepixtitioii 
toi?* h&m W0%@A 1» a msArn  ^ of plaaote aiai liiblMtioa 
©f «iig®i« «eti^ % M b®«» 4««««ti«tei# I» a3»o®t aH 
%|l^  i mm plsots COf 
isdlatii .plaist tissm«s« 
la ttoi p^dBl tiiwstlg«tl«i eea.lilj» a^»8cii to t&« 
logiml a«tioa &t 2 .^4*® vm ^nsptwi.^  Mftaf' p3jait@ a ©enpliic 
®f «ia@ti«BS t® 2t4*® «a i^e«t@i twaals^atitai ©f tlii It^rMeM® an  ^
®f tii« tiBSa«t.» Is# «f iKeisea Msam of h.«o-
g€i»ew ewpaiitidi etetM avoM @Qne at tte® Mm&mTf 
©f a' past «f m «nfe.it|^  8® i^ t«r hom®! ftinetions 
as te @ast i<^t m th® i^ pl4«aliSll.%' of tlie jp i^idLti t© th# vbelm 
Za &T&0T to %lm of 2^4«© « eelMLar ffietabtdisa, 
&f tb» lirt«fa«tioW' laviAwi la Mltie«ll«dlar &rgm^mB, 
Mkcn* j«ait (Saceteroiyetta esrOTlalmB) nat ehomu* feast te tht 
^faati^ «s ©f aeeeis-Jlsilitf asi ®«b« of 
a 3.8ii?gi memt of wcat h&M i»«a €oa# ia ®st»Wllshl»g th» n&xml Betafeo-
lisn df iMs ergmirnm-m 
fh» pa^©B«i of ppts«at mmt 
(1) t© 4«"lefMa«' %h» griwtli rmpmae of y««t loi it® reeomiy ®r 
<i«atfe afttr treatMSb witk 
(2) t© ©-taiay tl» i«»pl«itoi7 »©«p«aM# i®i it® rtlatiiaaiMp t© 
grsMtli^  
( 3 )  te lli« eff@'@t8 @f m ®wA^mam »egonoa» 
»spiratl« m& f®«WB»fttloiif 
ii) t© a@teiai»i th« «ff«cfc of 2|4-© ca gtoe©i® aad 
paljSfteeharM® ipstliesi# ®T w4 th# irolatioipMp to respif®-
tiWy 
C5) t® ittifly tto© «ff«et of iB « 2|4f© aetltlty, 
{€} t@ deteffflda# tl» r«spo«®® of ywt't® s®"wi»il 2,4i-© e©0|>0a»a8# 
mmm m uimmmE 
fto fl«M ©f to*toie-Sia®8» bM |«rfci««a.g»3f tlwi MtllisRtloa of 2,^ , 
tnui te@B TmimeA tf trl al« (&?)$ Qre£te (19)» BMelaan e% «1» 
(10), fli® TOvisv®a htf« idll hm llalt«  ^ t© that - mummwS. 
idth gr®«th mA aetalwli© «ff®ets of 2,4»-0. 
lafly w®fk 1  ^Mitels«ll aM Bfwi (5f) «ith 2,4«»D m momim fleiy 
pl^ f sk&m& tliat m^mm la tfMtel f^ts Immaeoi Initiftllj a»a  ^ tte 
Stareli deKtriii «@f« la ttese inwfcs* lasaassoB 
iTl) aet@d m siailwr tr*  ^ tov m&mta  ^ ®a 'Initial rise felloweA 
a st«»iy Th# m»%rfe eai%©^s«t»« In ia0iiO.ioa roott (71) 
d®w@«s©i st©adil|' i^ a treats ¥itfe 2,4-©  ^ awr« than asiting up for th# 
tee»as« la rsdeeJag st^aim.* Acceriiaf t© laMMseiBt th# loss ©ould he 
aeecrafeei for hj %hm MatmMm la »«piimtt«!ii 3»i^ c©d fcdleatl^  
that llttl® or m sagitr wi in tb© gi»¥th r«sp©Bs«* Smith •«! al» 
(87) «Ba Smitli (§5) «®nfli*  ^tto ©ffeet of 2,4?^? m eartst^drat® 
i^ «efci« ia feliaai»«i: m& la b«aa plaats# fbi^  i«»t@d ftorfelitr that thar® 
mm an lacr#as® tii total ni%Tog®n of the st)W« of treated l^aait® 8»d a 
M tb# altr«^« .ecmtiast ©f totaisd Ibiadwted l«aws. 
I tolstoehiaieal s«y ^  ®t al, (98) m hi&ivmA treatei with 
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S-telies by Wmsm i&O) m vh&nt roots showed 2,4^D 
iiMtoitefi Bitmte ae«a®l«ti©B, aM that this inMMti« waM 
ewit@i®et®i f»i3  ^ the »mm tissn#, 9mm Cwmiag-. 
iaa (63.) mm «bl« t© ohm tfaat laoreaiMsi ae@t«l<J«ii|^ « prodmetion. 
©t «1# (54.) imoA tliat rib©fl«"fia* uaA idL^estial© acM 
i©o»8S®d ia tl» Isa-TO® ii»rtM^ed ta th® but esrofew® eoat«t 
Mai lover la @t®w 8»i ImmB  ^ of r«i kMney teaa |^ «ati t7«ated 
teepee 
the mrhtA altomtie® ©f pfotels ai^  e£»t«iit| m mil 
m tim stS*ilati« SaliiMtl« ©f giwfeh aM »spli»atl©® crhibitid 
1  ^pl«Bts «4  ^2,4^0# fess « waia&T «f iawstigatert to eo»-
aider aetivlti' of vafims istti;^p»s a® i»fl«eae®i toy 
Upha aoii l»ta 0«(y3.^ « ©f kliiwy b^aaa hawf fei«ii fltooim by Rt©ly 
©t al, (^) t© }m iEMMtai fey 2,4«-©. fl» JaMMtiea ym &-pp&miA Sm 
the st«B bttt a©t in the laawe, €«T«3.atiw ©tliaae® f®p th® laMbitoiy 
afftet -of 2,4^*® m setttity l»s l«i«. repOTfced  ^foMcer (105)# 
luii^  salivary «rla®«» ioj^waa «a Sctaaltog (41) fewM that 2,4-® 
toieraasai a l^asa ani Miwrlas® activity ia th® reots# it«s> and laawo 
of Mrnmm ii«s,» BsSs ^ EteSses 
iMteaolata* 
eff®  ^©f 2,4«# m lipas® aetti-ity has Mm f i^ai Mag  ^
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pfe®iptoiylati0a 1» tit# sAwmm of Jlmltat eatltwai# i« 
ttolei. ti«t smm iiwlest eatieai ateeesiary for th® of eoerg '^ 
tnttififSswiag ms^mm alghfc b® libe^tsi wpm «aditi«a of a,4>4J, fli® 
€teig« 4a ©f tlml«at e®ti«ai Imflmmm th® aetiiri^ ®f %}m 
t»agf®npi®  ^ vei^ smi ia grm^k aM i«spia'«tt«, 
iM) fcnai 2,.4.-^ %h§ ©f iis^dle-
«e«lte mM by Iade4#a«et4e acM. tl«% boiled mi.m Jtale® 
.«oiait«»ct#a ti# of 2,4-®» it ^at ^  ftoBtio® of tiit 
is cmAmllM ly a 'JWilMtw Is th« tissw®* 
MMtim ©f 2,4*IJ €|>p*iii »«%!« of th® laMbitor,peifflittl»g 
MmpimMm mi ae4«8i5«fei«#lg 
Saitli C^) Iiai OBMiaifiaed' ti» iats a-watlabl® m tite fiffeet of 
i«dcit«ae«tie aeM aoi 2,4-® m »iplra%®  ^©Iwiges. it the 
Mtiett of grmth tlusfe @f Ismm i?®gpi3rst«M^ liiM.bit©»i 
eta-lsi tliat (§6* W* 3.2.^): 
fl^ i® edBpo-ie i^ «» aeaat t© laply liiafe IM ®p 
2,4»® att »e«t»aflrlly tM mm »eel»al« m 
of tit*- fiw^atefy lahiMiers tot -cmJy t® ,Sail®at® 
%1m% tit® vaatoi® %pii« ©f arf »ipS««tcaty 
mtfmta »hmm ^ growth mA&tmo&@ hmm pafvlli^ in 
the m l^m ©f Mtabolie IsMldtoxii' vhme iM 
i^ 63JL Xlll0 %M 'MSTSjyf I& 
Jwtifieatim far tite w®fiil pplseipl® that 
gx^h aett idtte" in ft ,|ii«ie3.^ Sje«a. at 
iM a t«i© w^» If emm ®ff«et « y«pifiEt«a  ^
•HBL-WLilii -H.tLLjL.*t it Jotmm 
«g-
larly wfk by Mrom (16) m. 1»aa s^tiilliags ei^  lofaSng gl&tf plart® 
sk&mi tMA ITO ®f 2g4i^  Jjft®3reas®d ttsrlK!® di«M® w i^ittoa 83^-
»lfi#aatly« CH) Mpx^wi AemiiAimm with 120, 41  ^ani 1^0 
of 2,^ 4-® tiii of tl» rmik» at isfctrml® 
after sjararMf# a® li#t «a. htaiy «e»«»b»ti#ii8 m mpM «tl»-
lati«B ©f eai%« 4todA» wolatiwi f^owi ^  & mtwm to KWtIt fim 
BiiiraB of « BspiA st^wlatioii ©f 
%lm iMtii wm i»lAaiis«i at a 1«  ^m Img m tk« roots liv^* 
IMsseii® m& rsefe tt»iw# aliisti bJaawtM treat®® idrt  ^2,4!-8 
vmm «hoi«! If Sai^  «t eil# t© tete @t&«l«t  ^mtm ©f i^ sptoatloii 
^eli mm&MA & mm$mm % tli« twath iay «ft«r «pi!^lijg mad 
ttos f«rt««Btli vffl^ Ir (05)» with st« tlletf ivm 
bttioi |i^ s tMatea ^tb mimmA m stiMiatiS m:ygm^ %ti&« m& 
iilMrool.e GAfMi «l.€9Ela# liB@# \w/ f^0m StSSiiMSSa CIK^gfill 
la i^ ««t rosts twatti wiia 2|4-U» 
laMMtei i«»pteatl« !»• TOot ami it«® ti®#«% i^ peii tvmtmmt witti 
O..QCS «sl®a? 2,4-©i m» a«fe@a ly KteMl »t «1. (5»). feaM that 
th& J^Mtiim wai grwt«r at 0 3mQ at |1 6,0, th® 
i?©spt»t«i^  s«ffli!iti^ t|^  ef pm st« tissa® oat e®li^ ilti t© 2^4-D, 
KtHy Mi Jkmv  ^ (45) iltowai Idtet 1C©0 tlawB us mnA 2|4  ^%mi »iiwljp«a 
tm pwiia® Ha IS t© 20 e«t stlwMfeicai ist rmpimMm. ia ©«t tiiBiw 
m is pea »t«i Mmm* fk^ immi 2»4-© st3imlat«i. st&rv&A matm 
ttea n«Qwit«arf<  ^ m% ti®«w«« la » sifljB0<pMtt piblt®atio% K«lly aai 
Aip®iy (46) «»iw»*teat«a that iksIsm  ^«tia«aatl©a «f ®t«i mMpSs&tlm 
mM ©Isfealaii idth 0.1 sng ©f 2|4^1 pm lit®» aai that a ewsDtratiea of 

*»3yo«t 
C2f) nith 30 sM 100 p|a ©f 2^  ^aM wufci^  a r«tafd» 
©f p]tetai|«tli®si» mi. »»]^jmtioii* At ijigfasr ®we«t»-
ti« th» feegiua t# !«»« tto-lr t,fl« 48 kmmf 
mspimMm rm&mmi 
W@$Mtmnh «t aJ.# (lOi) f©»ai Mmt miMmtim e«rtei ^ ileKM# ws 
by plmAa with t»4'4» -Aimh ©aAaJja  ^6  ^Sa tb# 
©r iwHrl«» gf®v* CB) f«ii tl«t 2|4!-4) itlaalat®a 
fiei^ wttiea Mi as m wmG l^Sj  ^®g«t for «Matlw pfeo»ptoTla?* 
M Mmr Sm a pteffeata^fiisiinl 
m wyiMWgiatwf jtia  ^
a® «lf«el 0f gfwih riiplslw. tea m a idi® 
ef »i«©oifs»ii«e» lEte ULt«*mtiWi »mmm$i id1  ^»ip©iB-«si 
#011. Bl,W©#ISiMdiS8@ i|0 p^pdsS®!* ' fWiWSfl 1  ^
i^ ott (65) imi S^®Mt fTf)* 
fagfttt Iff) fmmi jmwt^ ta a maiter ®f grorfeht 
?ipa«fco»# «M iw-fcrf thiAf -stiwaatsar m Qm®« 
(35) al®© !i®tf  ^a st&idyiticm ef i®aif®tatioii Ja fmmt %dtt iaiffl 
MWiwtiiwfeB .0# tjamMLkat iga(M>ai<iMt»J m m aaMS* tet jDsXlMlta i^Oiil 
wa® at M^h mm&mti^ i.Qm ®f «h« grewtli t®pl«tc«®* Baia ma 
(S) st^ iii «h« «ff t^ of iw phi^ l®a®ai«i4a«i' aai it#® QaiB««i 
«ii y«i#t a®tal3©ljy« obA tmoA tMt thmm iiM.tfc «Ml8® j^rwrat® 
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la«klag f^alts toe@a«8e th© pH ef ttoe aifuMel mlxi^ im 
aff^ti til® i««ti»tl©a ©f »eJds nrfl t»8©» ©aJgr 
.Ijite the®# whieli mm liatiei 4t» fbm iegtm ©f 
«m#i til®®,will i»t«i«lE®i ^  tM ptq^rtSea 
of witit tilt se&iti®a #6@e# into 
foataeti to tisiw® 'ttS# p^c^rli©® b# 'wy 
t!to imlwtiae®, will r«a,«b ««©t# jScm tb@ smim9 m3j aft«i» ]^mm  ^tlawgh mHim 
«r Siit®»tEl«l« jflaid«. 
Sla« m& W§9mm (@2) wed the futtei aaseiwtri© t«8tosiqm@ to 
#t«% tl«( fflfftet ©f I® •<» itti® aeti'fi^ ' @f ^sak aeM# •SB ymBt rmpimtSm-» 
flMsr Mttl# « » ©f «lt«imtJba of 0 tJLm» m tl® mt» of 
o^M iapfc.dk» 3r*»t hetmm fl 2«4 a®ft 6-.f, 
Itgiii #t ®1» C3# aetai tJtet t&i 1^2. «it«3f of 2,4i^ was 
M tli« jydiiMtian <©f m0^T hmm imatll to the 
aeM# »misw©% W^mum (63) feaiai. liwt tfe® «ll^ l ©gt«r of 2|4f«B wat 
tqneaJi" aetiv# eti sefetml tmgt eM &31 -0. mlmu A*^ S» 
sttggesttdf that tM® ©isipoial is ixMhitmf mSy is th® 
iaAl«i©eiat«i fo». Sia@a sjid Stoeww (ilflE!) gtatod tiat tl» ®ff®et 
©f |i « itp*## of €iis®#i«ti©a @ 'lait® 'part 1® th« 
ijetiifity ©f aa JWsiWtojri, th®y a©t®i that tli® toss «r® alt© aetiim# 
«t ®1» ($) th« ©ffseti-wa®®® of aaloBde aeM» di®^! 
wa«tfc% aM irtJ'liri tle^l SXL JaMMtiag rftipltwtiaft ©f «©£®«d &mm 
f©et tip®» fia  ^fwtM liiat mloal© acM aaifl ©tl^ l iJ.eohel al«# ha  ^ m 
liihiMt«3r ©ffeiSt at S» %afe at ifi 4 aal^ i-e was iAJfeitojey, 
1  ^tislag ttm ii@t l^ ««t®r ©f aaloaie m&M %hw "»««« t© shm lahib-
iti©» ®f at !« 8, fl®y tl«t tl» p(Mi«teatl©B of 
ifwk aeSiis •«o«a.4 b« «aMgB«sti ly a»ii^ tto# ^t®i«. 
••15* 
fflfi Mmsl^ C9) tli# aetiiity of 2,^ m& 2,4(-0 
Bitallii t» %h9 J^ mm st**l^t-gr®wtb t#®f» and fymO. tluai aitril® 
3te« grmtm gmnith pmm&biMg tlii« tfe® mM. at Iw, greater 
feMMt«2r at bi^ll eefte^^imttaw* 'St^^ «3>latis«i result® 
m a p-^top' pi3»teitt©ii «if tit® altitl# ttaa «li« miA tmrn of 
. I 















y®a®t mop® siib«ilteid *&»» timm 1b & 
l^ wM amtri«t btf©r® »• ia tli« grewl^  stMlia* A ioiibl® 
®tir«|th wm prei«B»i ht'S'ii!® %h» f©ll«iiiag 
20 ga i3»tos« 
3 g® nMMftjtin falfat# 
2 gi aeM pl»8]^t@ 
0»2S m3.0im Al©MAft (61®% *2%©! 
@»2f g» a^ i^m tuifat* 
•2»f gs «%jfae% Cl^ lfa&l 
distjaiii wKfc«r t#  ^
For ua^taltttjplig, 25 al &i 'tto etfeagtli solmMea mi 
2$ &t iistJllfi mtm plaetA Ja 1^5 al irlaw^fr fh« 
ilMiskB wmt 0Sigii «i 20 almft®# at 15 
prnii pwsws* Vte tlui fi«i-kSp a vln l^e gtrcogtli 
i»3* ia©«ttlatfi •^th :pisait e«lli fSro® « agar slmt. 
§row^ was ^ for 24 h«w idth frw^wmb sheklrngm Suh» 
Beqwrnt sufe0«lt«m» mm wmim W tmmstmxrSxig ^ l^ls t® Jftj-iaiiay 
IMl tfilff it M JtLlt n ^ lit (Ml <* lihiH M**!' iWi 4k lit Hft nia '^ - -• - •• aii tfl' jlfeie.^**%e .«e4« *8w*»» X0^O |^( 0IKlt i#3BOiSlb38tw3yll0 
«t I4%» 
•Qrw  ^«^«p3aB«fe# mm ma^iM sat la liclS© as fjrwK. test tubes 
ealitemtiKl t.cii«p4Sag t© tk» a«tM &i Itkis «t i^ * 0)# test tubes 
mm etliteett  ^ia m Immbtm ^ l^eriMter* atodi^  
jfittei with a 1? 't© 22 ffl« test tm  ^li®li®r» 1® filtw ms wed la tl» 
®<i.«fl»«b©r tto# M^t i»te®«ttf w# ®®tt i'Oi® t® tii® atalwa wl-te a 
Bwter 3 st  ^m the batt** asai a iMi&«r 2 it€|^  m tl® tep* A t«at tub® 
ms a@l®etei at raafteiii irm « of mm eltaned^ and filled 
wlik w»t«p» fbi light t*wiaii#fiea of ttis tmlss mM e«t at 
90 jt&t e«t# Miitfeawl "test ttifc®# ymm tlmmt&g tUlM with i'igtillea 
wat®3rf th i^r light t»amaiisii«B mm reai# fest ti&ss 
4e"vi«ti^  ttata «m» p©r mmt trm the staniajei mm :rejeet«i« f&p 
wtfofflA'^ i ifll t#st tafeei mm »© -Ja the h i^«i» that 
%im tpm labfOl .Sji mm It w ao-  ^tln  ^wtatiofi. of 
th# tvibm 1B tte h©M«Y «haag«  ^ th© lighfe tmrnmimlm Blighiaf.. FLO^ 
iesia tout twills »» i«l»it«^ im mm* 
fim ©f tM i0igtol« «t*»«agth »ttfe^«t «ol«tioa sad flw al of a 
<l©tibl« ®fep«Bgth »^^tm ®f »«aiw #alt of »f« 
pl^ t®a tot© i®®h ®f ttai' ealifc»t«i 1»tt t«ft»®» I» .iwMer • (10) m 
siBgl# #1^mgtli mArlm^ aai me #ibt«iii®i-. fh« steel: 
0(dltrili» wmtm pwfl@a»3  ^ «d|Mt  ^t© pH 6,© with asi m laCffl*. IBi® test 
tttbei «®wi idl«gg@i mi& th® e«l«^g peim t© Saeeiliitioii# 
Bto st©ek #@li3CfeI«s ®f 2,4»© ^3» wde ^  iissolfiiig 12,1^-gna® 
@f th« sn i^* salt ef aeid (Bafeewi 
l©t-ao«-^54f) la ai#l£ll®4 watef wMm ^  2  ^idl. A 
8tr«gth so3jiy.<» ytm p»dns«d ifeieh i«t g* Aflsr 1 to 1 iil*dA©» 
-l 
vith dotthl® ^mi^ i«Kt Miina# a 10 g »®lttli@» ®f 2y4j-|}' mu 
®httt3a®d» A Tumm «f eeii©«t«ti<WB ims |^ i«®d If stifJjA Silatida of 
 ^gtc  ^i©littliat, .Anplieatifflu of h«it msmmmf t« «ff«ct eolnticm 
of th» 2»4-© S» th« itsdte #®lwfei«» 
fa d#te»ia« th® ©ffnet m gi?®«thf th® t®et tafc®# eeBtateSjag alagl# 
stfwgth aM 2.,^  ^wr® toi«i«lAt®i with fmst ©«I1® &<« ti» 
I \ i  
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. mm W flmMs$ »it$N^«E ga« 1teoi2g]i 
th® flasks* fit attr^« wm@ bubhleA Iteowglt %»©, lj€r|t3»i @£ alkalla# 
tlie fl^ @ -Mr# £lt»b@i im 15 ainttfees 
at « pe«£tl'r® pw«»» ©f 1#5 « ©a tlut a®iiora«%ew,# 
Qlmm& wtilim%im W jmmt tr»ateft ¥l.th 2,4-® wm 
4y> SEtriWfe j i^aa SB dlStUlM IMtSX**- Op# gTtiB of 
y«a«t mm teeafeatsi M 100 of f i^ayiia im mm hmr^ fb® yeast was 
at 1  ^ fm  ^2i »i3Mife«» aM tlMi s«^«3pa«ti«t wa w«d f«®p 
d«teiaii»ti«Ei &i gimme 7&e mtiM sulfatd reivtSag 
©i W&b»M IM £m glmmm i'&trnxsdm^imBm 
Afte  ^ ifietibstitMi koi» iNMswal 0i th$ m^iim eeBtainiM' 
the twatesMt*, tl# y««t me wmlmi willt iistlllei mist^g is«it»lfa««a» 
.aiA li» si^ jmtaBfc wm i4ii«pi«i» iSl solatieB, .e®®talaJaf 5 eoa-
e«Bi'teit®i ®1 per 100 A. dlstJlleS i»t#a?t «3iii4 t« t&t j«a»t, aai 
is€ir©3 i^f ©f thB pal^ &mhm'Mm  ^me. eawiei mb ia m lattoelaw at 15 
pcwrif pjftssiw for 2© alBisrtiw# fh® ywst was iWBt3Pif®ig®4. aM 
•i^wEiiatMt mm MmAvA iat© im id. irolaB®^i® flasks, Tim mM mm 
a< i^?®li»si with JfeCH iBBii %h» »®liiliM wmi wtff t® ir®l«» with distJUed 
smt®r# l»«0^&e.eter^« iyiitl»ii» «i. ieeeaiatim ii»r® eal«lat«a ttm 
glwos# d«t«»i*ti«i ma^0. m$A mMg ^  m»iA. »«lf«t« 
mtb@d* 





A mIMI wp Wi^  to tb« @lf«et« ef 2|4<43 m 
ffforyi df i^t la a MStm* fIm i«t«l1te of tto' MtM !iaw 
Imh pitvicftitlf-* It nai notii' ®i^ ly ill tl»@e lnfMtSgatimi 
^t lM««Isti@» #f ttMi »a i^«nl wmiim wiHi • @f eiilla £r«a m 
24 ItiW wlKsilfeits ppeSiiwil iL was^wtiSB ojf fwist Sa 20 tuamti 
S«@itb*te6 St 34  ^C'* Jlltboiiilt tlw 'vat^ttfUtiP ®QW{% im Itic i^oiA 
gjFiBtiwi mm fW m% Mttmww  ^timm§ 
MMMPwuntc d^Mtiat®' Siw^wsit® wttoito iw6h eeipwSwiit sgMied wll# 
la ®iaitl»p ^  #ff#ets ®f 2,4-e «a, ©f ywist mm fooai t® fcOiow 
ei^ iOlT' ^  tw« imaS, in mmh of 1ii« te«mmX of mp&rif 
Miiit# 
ffcai •ff«et ®f « iwi« ©f ei3Bia»*»tl«»  ^2,.^  m fmB% 
Him tomtelAi «il^  tb# im 20 hmm  ^ in j^ntiNftsled Iji 
TitM* !• fte® mm m «rf«#t 9f tte wiid^»i^ t« •odiwt mM of 2»4«  ^ at 
ttif e<®o®rttr«ti«» ttp t© 10*  ^1» frm 30*  ^ t© g & iaMMticra 
©f |p«it!i» @« If lS#it 6f tin taf%4i ®i»|pi0Miloiii 
feiswwt apf«i«it» At i©*®  ^fsamt pwtii wa® slaif Jy# an .^ «t 
Iff"'- % ito» w.@ a^aMMt laiiiliittie® ®f gtwth# 
•^ 5" 
fatt® I* Siwffe ©f la a rsEg® of a,|4-® 
iQwm  ^mmmaM m ifemmijiioa ®f light 
•% terfeii taspSMi^ s afte* 20 haofs ) 
Qtrnth 
©f 
1 a M«iiii 
(m^m) CfSfewatag® llgM ^«i ISQiiNI 3i0EI|i 
§m^at  ^ 1?.»0 1?*0 • 1?.© 
10-« T f » f  3.7.0 17.4 
10-® 1&,7 17.0 
1S,2 16«T 17.5 
10-® lf.3 af»3 1%3 
ir' a©,© 20.6 20.3 
ir* 21.g ,20*0 ms 
10"  ^ 2a ,f 2i.O 21..f 
lOT® 5i,6 49,i 
10-  ^ 100.0 f .^5 
M n 
1 1 1  
E * 4» 
t  j l  
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I « 5 8 I a 
f&Wm 2. Mfm% ®f 20 tow* vSM 2^^  ^m tl» pNnrtfe ©f 
COfNiiii& mmmmi. m ^mmmAmiim of tr 




2.^  . . i 2 liHiK 
irn-m Ir ••!• iiw mm •• »ig« JUgM 
9 l^6-4f 3L1.S lO.f 
f-aa^f 66®fc3P<  ^ ll.f 3- i^ ll.t 
9*»1.6»4f ixir  ^ 13.0 13.2 13a 
» «.r5 l«.o 34*f 33.3 
3ae3.@i*  ^ 4?.3 43*5 45.4 
* «»3 ma ®7.i 
» ff.© 9i»f 
» 9f.f ms ft .3 
» fa.t ma ^•5 
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Fig, 1 The growth of yeast a range of 
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Fig. 2 The 50 per cent effective close (®5q) of 2,4.-© 
the growth of yeast. 
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taia« 3* 'Wsmmff wi f» 20 hmm la 2p4«4S,t^«i 
gfMi SS'j^BE  ^flilFS^flSfc (GSHiyHtll M 
'Of lifiht b? ttisMiS' SIIStieB— 
• 9immi>) 
&mBmAm%im "i^ 'icww '' 1«»% *»siiii''^  ' • 44 Hours 
• ©f Sa ' ' gWMft 20' h©«wi i* ' im fJpeeli 
tf4*P' . , . .fiwili »tfagliat . »gtegi<eait 
C®  ^
• i*f tj, 5«2 
&ld  ^ ,^3 ?.? 6»5 
2.M,r  ^ 9f.3 ' i*© 5.i 
•fl.s B.S ' 5.f 
' . ff*6 as 5.5 
, i©o*o ft.s S.9 
4.«io"  ^ 3yw,i 3i»,o f f * m  
m® 100.0 loo.m 
•I© aii*lk«r fwwih -Ja thiwi' 
-32-
f®ast p-t-ireattd with 4x10?*  ^ % 2,4«  ^ stensd a© grmlh after 20 hoars# 
SlMi i«pr®#slng w a©t h®wei»r« ifltor 44 horn* gfwth 
i»s m&3  ^ «pal t© •tJtot ©f 'fee ©©ifeiNaa.* fmmmmt iehlMtlm ©f growtht 
e«sM«r«i to to# i»ath ©f aH ©®lls» i«i pr©imi»4 If th® iial%t«sl 20 hmir 
ptrioi lit 4,5 mi ^0*® g 2piMD» afl»r 20 aaS 44- Sa 
li-c^h aeSte -sfeewii m grm^h ©f th« ooa a© tether 
r«eof«iy &t grosrth wm »el«i Sa thr«i is^$ of sdAliltxwl S®®al)ati®ii. 
fh« eafitital ©f Sfldiim 2,4-® m ths grmith ©f y«ift 
in tli» MtAltw at 0 6*0 wtmi 
C«) IC  ^g — »o 'liMMtiea ©f •growth heloif tMj ©on^etf®-
ih) ltf*3 ]| •• iahjfeitlatt «a4 mjfeei i:i^ hi*|ioii 
»Wto thi» 
C«) •— e«eiwteit£« t# ppNada®® fO i»r ®6i^  
of ®r®^h# 
m t© ppoime# 
«aapl«t« teM.Wti«« ©f g3?©«th» 
C«) 4,W.O*  ^ II«— itolwB reiji^ pdi t© preaw# 
lahibitlea of frewMi. 
st«i.i«s ^ of Tm&mitf ®f giwth ©f y«uBt tif«ate€ with 2,4<-© 
wtre Sa a »w»»r# 2,4-0 to th# 
d«8ir@i em€i«aLtf»ti«iM ms iU»#lwi itt tl&gltt strtngth au i^ttot aedte 
«Dd i»oettlat®i .with 0»1 ®si jmmt l«ol«t  ^itm th® laterlor of a 
pMsi eA« of Wtew* yeast, tmM% m& yiMAmm ftm the t*«stffl«Bt idth 
a inter »ti<  ^at swaral iiit««ria® after iidtiati«i th« «p®rS»®at«. A 
n  1 1 5 1  I !  L n i l l  
!  f ,  
1 1  i 
i s  I  t  I 
I 
I t  




fatel# 4» Mmmmxj of wli& 2j,4p® for sefejml tSae 
Imt«nnil9, tiiie gmm in fWr* aairtiriwt Beiicw* '(Sx l^i 
»#a{iiBr@i m pmemtmg  ^ traomisaioa @f light t«r%M 
vim#4 stiBSiDaiai'leiMi*)  ^iSPW*w W W'WwjMlPWWFWWP. W 4p f 
©f 
, 2,44J 




"HaSiiHa®'' ©f' "ireafewsB  ^





s , 5f»2 56.4 56.6 58.7 
M 14.6 IS.f 16.0 18 i2 
24 12*f 13.5 12 .f 13.f 
32 !!•? 12 ^ 4 12.0 33.1 
m H»4 12a 21.3 23.1 
a f?,4 9ia 98,« IfiO^O 
M 52.0 ^•s 81.0 tr.i 
24 14.7 13.7 16.7 23.0 
32 B.5 12.3 33.3 13.4 
m 3J»© 11.7 12.8 12.9 
@ f9.3 100 »0 lOO.G 100.0 
98.f f9,.3 100.0 100.0 
24 77.6 fl.O 92.S 95.1 
32 30.7 75.0 71.0 79.1 
40 13.4 70.4 67.4 70.8 
I t .  
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Fig, 3 Growth and respiration of yeast at 
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5, Mtimt #f ®eT«»l of 2,4.«® m tli® mmhUf 
ea^-ieMmmmtm mcfetOSt 
eme«^ti« -iiyg® iptak# 
2»4HD 1 2 3 
-  ^ 'wl.^ eari 
$oa 4fa 4i,© 49.1 
Jadcr'^  4f»4 ms m*3 48.4 
33d0  ^ 4S,0 4^#6 ms Bs 
23d<f  ^ 4f.0 4f»f 4f.a 
51  ^ 5®.»f 50.0 ^•6 
SxlCf  ^ aa i®,4 ^•0 .^8 
^•2 S5»3 ns ms 
112. ,2 a7»4 115.3 m*9 
25  ^ 3©*2 rtJL 2 J S  
3.4 4.2 S.6 3.f 
•-/40~ 
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T IME (MINUTES)  
Fig, 4, The aerobic, endc^enoas osxygen ^take of 
yeast treated with several concentrations 
of 2j4-"0» 
/ 
1 1 1  
^  t  
i  
6* iiffiM# etolmtioiiy 





C»ei®i| C«pO; ag m% i^ ^ i^bWQp) CIQ) 
©wifol .^© ©•93 
ns #•0 0.952 
8i,4 80»O ©•93 
mQ 121«6 III4 0.f2 
M,© 2.69 
4*2 S»0 l.f© 
taM.# ?. A«r€tei6t m^mmm ©«pl>««i, dl©6KM« -enrolttticMB, 






im^m) % iiot ^•sEterl (IQ) 
6©®Si^ l 322 ms i.m 
124 228 i.a4 
4*id  ^ 322 22© i*m. 
siier  ^ ff m IM 
SadcT  ^ 32 4  ^ 1.44 
"•4^ * 
fmm% toi aa IQ «f 1,S1| ¥®s m £»«»««« t© a«wr l»i at 
3.# 4» aai ^0  ^g 2|4p»D* il«a tl® MgMy lahibitexf e®Be0®tr«li« of 
6sm*  ^g vm mmh ,^ t&« Rt to 1*44« 
«a. iSKMaasiw ;i»gp|gmti» 
Itai t|^  ®f xmpimtmf mMpmmm of t« jUi 
ttpoit th® pngi^ e  ^ iwitiit of eafls^s^st# Ixi the stispei^ 'lBg 
» l^»» Zm ili«i» mpetxHmmM $3mmB9 ms m&i m tim 
glares# mm »ai« m|> frasM tm' mA 
m'0r§m0i, mA aAM to tiA fmmt in tli« Wwrtawg flacks to 
iwodiues the' iisiixvi MMStoatfsatijBm* 
a» #f|!i®t ®f 2>i^  m «^g«a iiatate® .e«3?fe« MmMe m&lmttm 
in tbe p*@tWHi» of 0»5 pdiT' e^t glueoet Is prse-ieM i» fftU« ?• fliex« 
wsi p> i^*«siiira i^ Mtioi of mptato 'Witb. Iaa»@i«liig 
mS. 0f 2,4!»# ft?©® S td m3M M&mm9$ earfeoi iicKM® (iv®2»ti®a "mi! 
etinlatsi «li^ btlf- nt Imw nt«8» m 'i^ JO.««ttM im tlii Mgltsr 1  ^
wSmm at 3 i» It 5 ^  i 2,4 ,^ ®af%« iioeMt ©wto-
tie» ¥ft9 pfogBftssfvi^  lihiMt©i ^tlt a f«fn2.t«Kt Immtimg of th« li to 
a«« mtf i^ lw<^* 
I®»olts %pieal ©f th® «ff«6t ©f 2,4i© m «ei«We, i!K<j|«iacw»' eK^«« 
«^«k« Off pemm^  ^ J» M^m f« ft« 2,4i-D «»» tii^ ®i th# fla»k® 
at MS® tl»e  ^f«8pi»tw f»ip««»« 0.5 per &m% i3Me®8« i»i 
i«t#3»Jto«ii owr « pirtoi ©f tw© hrnrnm ^$m «iptA« ms pememmt'w^Sj 
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T I M E  ( M I N U T E S )  
Fig» 5 The aerobic, exogenous oxygen uptake of yeast at 
several ecaicentrati<ais of 2,4-0. The external 
carbohydrate used was G,5 per cent glucose. 
-'A5» 
In faljl« 8 ii a eea^wlaQa of a irasg# ®f eaBe«Bitrttlio®i 
of 2^4*a'm tk» m^mmm m^m of fmat* Gkm"  ^
i^ pia%:« Sjmmm^A te a '»e;iann ef 233*4 p&T? em% ef %h& eoa^I 
®% .^ 0*  ^g a .^4«# S» tiM «iA#gwt0fii trtfttenti* Sikmiui* in 
«aiea®i m %& g#5 psf t«at ®f tli« eewtfial «t laclCf  ^g. 
icwswap, 4a tl» pfes<ia®«  ^ ©f ©•§ ptr gte®©s« tltaar# wm « steaiy 
€«sr«»« i® oe^g«a «^ak« fSr« th« lmm% t© %h« Mgkert #e®@«atirattoa 
of 2p ,^» At ^0*  ^g 20  ^mygm wm i»3j 3H»7 pep ^®«t ©f 
ecBtr©!# fh® 2|4«i> wm feth «ii©f«ii©a»2f 
at « '©^efwitfaticai ©f  ^tet  ^iegiW' ®f JWyi>itl» ma 
g»«1»r im «» pwmmm ®f ©<1,5 ptr «wit gliteest,, 
mi® Wiiilti of f«WL« f •h@w thi ettm% ef a r«ag« of glm«os« «»• 
«Bteatl««is « ill# SieMfeiteff #ffwt of m mrohit mfgm intake*-
caw@i» immtmrnwA iw«plwiti«® ©f tl» fey a faetef ©f 10, with 
»© diffipiwie# l3«tw««B tl» «#'«3»3. e«a®^ratloi» «»pl<^ed« 
m has hmrn a@« piwidewBlyf ©#rt«la lewis »f 2|4?  ^ la«r®a»«i th«-
• •iia ijff !• Ml M Ihrt — w tm MM •• ig MI^i ii A liff .Jft' MWi^ " Mitfi'ja i^ ^.•M..--_ .A. .-..m.- •— ^ ^ iH t^%SlC0 WM 
pi^ i>«seiire3j i^ Mtid ¥itli iamfteii^ ' »cgtii<estn i^««i Qt 2^  ^at ftll 
Itfsl® of gltte®i«» fberm vm a m% $ axi 4x10  ^'g 204?® tmiiod 
%mmt i«8pSjmtl(«B at -Mmi efl«®wtrat.Sion ©f glK@os«« lowifTOrt 
at §xl<f  ^g 2,ji^  ^«3P» wts H© mlm» r^MoosMp betwi® iaMfcitiem 
ami e«a@0»trati<m «»f glii@oiitt» 
fat>l9 t* TJm efimt &i 2y4»*d m mi m^mem 
asq^gm ®f y#a®t# (Bto mmemmm mwrne of 
wm §»5 |«r eiot glwB®s®»l 
^gygwa, ^ ^^ak® 
. tei^ ®aeaa „„.liMli«, 
®f pewwtag® 02 pei««i%®ge 
2,4H» of ®«fcl^  ii>t®k® of eeatr  ^
4 ^  • •  (m •  "  fmi^ O pptejf (^ ) 
•24.6 10©,© 230.3 100,0 
30,2 122.f 21g.5 94.8 
42.7 113 •$ 200,2 86.f 
5S,? 23g,4 93.7 40.4 
15.1 61#3 2?,f 11.7 
tor® 2,1 i.5 
fable t, E«ipti»1fe  ^reip^aw ©f fmm% iiltli a,4f  ^to a wifflg® 
®f e®iiei«l*w61<!swi of glw i^®* 
tJ i^B wpm» G3j^s<3^s 
2:p4»® ei®e(wlf l^<a CaeliwAit®?) 
—pg— 5  ^
(SI)' ' ' "" ' ' ' ' " '' ' ' {ma  ^^ 'w  ^
0.0 ag 50 56 
0»1 29g 2@ 254 144 
0,5 Zm tm 254 220 
1,0 zm 2m 242 m 
2,0 2© 254 ISS 14i 
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for tb# rmmrsel of tli* ©ffoot of 2^^ 4a th® 
pm»mm of glm©es® i» presait©! 3a Tabl# la this mam g 
«eM iwi «®ii at fH 5.0 in pbthalat® femfjfer# fli® 2,iW3 ima 
ti^^ yeoit after 60 *laate8» fto® initial witai of ea^rgffli 
wpti&a pftiaitt^ ©1^# ®ai^aris« of treat-
RiisrtiB. Itetrtatei, «tf^#iioa« &x^$m d«er«a«^^ saitodlir affc«r tlse 
flret liear mA thiii rwaSa®4 fairly st^y f©r th« i®E®ii«a of th® «3cp«r-
laeat. lBtr®at®a, ««^«0as reifiwitloii wai aatetal®®d at a high l®wl 
thTMitottt. treatoist vSMh 2,4?^ idlthort glmeoat ^©flmeai an l»itial 
stlMBlati0«i foUlewii 'If a daertasa ^ia tl» foarth hmct* Ummmrp th® 
fljMl rat® $M 2^4<"® mlmm wm Mgh«p Wm that of th® eontarol. In 2,44) 
«ith glueos® -Wiar® »»,a iro4-tt©il«« ttm th® Initio iBt^eatai rat® of 
2& mm p®r hw t© a ^tetatM rat® of 49 «w p®r hcwir, ?hi» SahiMtei 
rat® of m^gm i^ti^® waa mlataiaai for th® r«ii£i®r of th® cacp@riffie»it« 
vith Im @«®@»tratidi0 ef gimos® ahonad that ^ditiom 
&i m^m^mmm earbdi '^imt® iM not mm® pmwmmA- iibihiticMa of 
Mg-gw ig|)tak« ly ZffyUm fh® ffteiata ©f fthl® 11 «rs "Ifpieal of th® 
affeet of 2^4^ a«M at ^ 5.© m «®TOM@ m^m iiq^tak® la S'«v-
«ral &il^« ^of glaooi®* fh® 2y^ was tij^ei Sm after th® (0 
^ttt® r«iiil£ig« fh^foret th® fint two rtailag« im itt@h eoltm am 
for «itr«at@i y®«®t wsplrinf $m th® 4iff«p«iit eoneiatratiiaii of glueose# 
nit7®atea» «aiogM@«i8 ©^ g«B t^^ ® de@liB®S for th® first hour as^  
th«Q wlatatoei a rat® fcr th® iw«ti« of the ««p@iiffleDt, 
freattdf r®ipirati« i«ello»i slatlarlf lj®for© aiiitioa of th® 
2,^ aafl th®a rot® t® a high mlm *hieh deer®a»<^ alightly tmmri th® 
••<48" 
fatt® 10* lf£#et ®f g 2,^  aeid m i^ r®Me, •tni^ i^esis 












C3-40 2| 283 23 
^120 ' f 2m 33 
i 244 .34 
240-300 3 2m 9 
faU® 11« E«gB3«lilJig of glne^* m %im dr iiMM-
tioft of fwsi ireiftntioa ^  2^  ^aeM« ' ifim .2y4«# wm 
ti|q^ ijrtG fmm% iB Ite gMe^M edftis^trslici^ 
all@r %M ^ nlBtt'l# 
' 
fSm QeaAml 1 2.4?"D 
lsl@rval SimeM® ($) 
0*0 QM QM , 0,1 0.0 0.025 0.05 ©•! 
5 m vt'^hms'} 
0-3© ao ' • 140 310 310 20 im 310 3Q$ 
30-60 16 % 266 u fQ 254 274 
60*#0 8 24 in# 2  ^ 3© IB 104 146 
90*120 $ 30 m zm 30 no i4i ISO 
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pr^wss.iir# t© a^fisaal l®iir«l wsli mhme of tlMi e«t*©l 
vhifit «wtai±a«d m 2,4-D, Isl «nl|^  thm mm.emtm%±m ©f glueM# i^dei, 
Wb lis© tfei »%« at wMefe %li« wm ^llissefi tsr th# jmmt 
iMIwmseA th# %p® i«i. i«grw of 2,^ 4^# «f:ps©t m wipiiPKliea, 
AemMe mai mmmMm rm@-oST&Mm 
inmmhi^ '©©BiitifiW Im tii® Itrteeg fla»ks mm Is^ flualb-
lag vftl »£ta*««« gm prmimrn^ im&i ®f m^gm, fhe iaia preseBtei 
la f«Wl« 32 «r® £3xm « series of m tlm effect 
©f m emffe®®, tiesMt of y#«st mspisfing 
aai wwliiiftlly a®i i»«©f«M@al3y» Sa tl®f # «X|»i4.-
»®ats# th« 2^4-0 IM lat© tit# ytoit «®3p«»i€ti at mm tla«. 
dtei^ e wt aided t^- ttai ;f<Mitt smptmim im tli@ Vftrlwg n.m'kB 
iweim pr«p&m%im ©f ilai HmkB* fh« wpeftaimti mm rm at idl 6*0» 
t&WL» 12, J^y©M# m& «»aer©Me of jms% 
rmplw  ^ i»d im sifv@y»l -emif 
of seiiw 2f.4«d« 
©fflMS«ttt3«tiO» 
©f 
f airl)  ^t£iadbi« 
2,4-© 1 mm 'OmW Wui.^m&m OJ. 
'mg y»f iit«a£b0ii) 
If m i m 
aar® 14 m 10 m 
44 mu 23 mo 
55  ^ 22 6f0 
2i ^3 13 124 
4 93. 9 10 
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I  ^  
i l M  © Ol 1 1 
«»52«" 
of 0. find. ZfJlfS ©cKipowie 
fkm ®^p®rlw»t# m ti» ©flfeet of fi m tli® i«s|>£»taiy rftspoBst of 
,r«ast 'te if4*0 mm ©ttWlM m% at ji«« 3,3f 4i©| 5*0# .^O#- S.O. 
2/40 ^ tMlat® teff  ^ w mm at ^•s 3.3t 4*0# «»» M/40 ^o®-
iteat# Iwffur im# at |B«i i«© ®a4 #»©* »t«Si«s 
with ttest ImffiiPi iiKSfM  ^ ^«t tl»r« nm a© #ff@©t ©f Iwffer on 
y«ii!t fespiraticsi «t tl» @«e«iitx>a'y.a»i 'ii«ii« 
&ff»(:r|, of 2pj^ m tt&nMtf «^«g«aE»«8 ipli^ o at 
0 ImwI m9 % rwsSag « wtiBtfatlo® eia^« of tli« «lit®i-
fhB mamlts ©f 13 §bm tMt iik»m wm m ©ffeet of 2^4i«® 
st aagr tiaeoatratlea fcttwsiai m& 1 idta® rw at fi 6#0« low-
«wrt ®t fH 4«0# tli»# m» itetteeA »tt«ilati©» ®f mcygo  ^ igitak# at 10*  ^
g ai»l at #f i^ lT  ^g aid Mglisrt tlw <^<piioft3. 
i«wi mmttflf taMbiteigr  ^
©v«f «Qig» ©f I tt g 2,4-©j|, ti» «iimi@ii3. 
•wm %& b@ e^raig^ MiiMti^ 0 4*0 tm all ««e«stntii(^ 
w@i CfM)« Mmmmfp at jpi 6*0*' uptake irats @tte0^t@S at 
all ecse«itratim6t «^tb « wmMimm stte^tim at g 2|,4» .^ 
ir«liitiMiM.p |fi m& mmpmBe t6 2t4«l} is twiari»  ^
la figm& ii ffe« pewwtat® t^ptak# Sm plettsi agaiast emeeii-
tratioa 0f for «aeli lit Iei^ « M tte pi of tb® 2«4  ^sc^ufeioa 
wsHi jmistdf tt p^atey ©awewtimtlsB ©f tit« &hmM^ vm r^tdroA t© 
ipreiw® stS»iBaati« m iiiMtoltiat ©f mep$jnMm% fli®!'® mm m 
taLemmeA sttelalies ulth iaex>fiite« M tkm jSf vil^  9€m m&ml^  
•51* 
7aM« U« IffMt m tli® mrohim^ my$m n^tkm 
ef jmmt with mmr  ^©cauMWirattwEwi of sodSaa 
Q^g** 
2,iM& ^4.0 fii.O 
<a^r'  ^
§m^ml 55#6 55»  ^
IxiO**  ^ 54-2 $2,i 
Ixir  ^ m,Q 54  ^
«ir3 2»g 54.f 
ladr® ©.? 56.f 
fsMt 14* AmNfhim-g •tm&e$mmM m^$m mptAe ei ^a'Ml tfitk JtWWBJk@§ lipif«( 
8€iii«B 2y4«lli' sl tw@ itwlS' ef fi. 
e«aEte«Btratl« wLjupwwHww 
2»4# 4>0 0 6«Q 
l(®dU«) ' " .x-::r;: T '•'^  
©«*»©1 49*5 
n,§ ma 




















O 5 0  
— pH 3.3 
- pH 4.0 
-  p H  5 . 0  
— pH 6.0 
-• pH 8.0 
->f \ 
10 r5 10 -4 10" 10- 10' 
2 , 4 - D  ( M O L E S )  
Fig. 6 Aerobic, endogenous respiration of yeast at several 
1^ levels and a range of 2,4-D concentrations. 
-55« 
ahm&B  ^ iM titlair a Mflt at pB 4 cr a low iwdte« at 0 5*. IPmaihLy 
%im pmk ma&mmtmtim wm M§mi «t |i $• It wi^  feuiA also tliat at 
tlii |fl th# dS£f®w8#* Ie ©8B@eBti*sti®B tetwett »**••<»•»«> 
atimlMtim mi IxMhitim i«ii»aseli,» fh# da%a f«*r fi «.i «p@ 
|jl«tt Itewist @t 3.liAt«li«iE® Sa th,« solii%lli.t|f ©f fable If 
pfeiii^ g tb® ^ttti4 «aa@«itratiw ©f 2^4>  ^ t© pe^um a 
st0ai'a*€ mspmB0 &% tlMi' tewfil p fstets* 
file mi 2«4«*# of gi^ atest igjr&fM^tmii lap&ft@»ee at 
tat9 tbe wfdew *Mi.»ft sslts tfcw <^1^3. fi® sisdiin 
8«lt wm m(B& Isk maMm pm«tlee* Mt^e prs i^eal. «§« hm beta fowi 
for tiMi «M imm dt 2t4*® to®«a««« ®f its Im la the 
|if«i«t .las»stJ#eti«s tto« effeel^ of the sewiml m 
']*ts|il£«tiai hm» ttviliei im m ettii^ t t« inte@t«d b^« tlesdrSj 
the diffew»ei» Sa l^ ela? e@tifltr» 
fPlftji, JM MUKaKM-Mf •IIIMI* III mil irh IK itin <tlilt1f 4i Wh JM; ri- Hm Mitww ilHiHirilM *lii M* liii 'Wi tin IM 
«©8|>aris  ^ the aetitilgr ef 2|4-© ®mpmAMm fkm mpttimmt mm 
ttirlei. m% «t pi 3S the matut ttppi ia freei the eideia® 
at »»s  ^tine* Hua seitei taltSf mi the eeter of 
2|4«!> g«w m Jteiiiate stiaiiletiai o£ eifigea iipt^e« fte'e wi® ea 
laiitial iepMisioft of reepintioa If %h& &&M, fk9 i^ easlni 
effect of the aeM wm »®t -elwif* s|^ p«f«tttf hat la all tl» CKperiaeats 
the Inititti atlMtlsfciA esiiei^  ^  the 2|4<  ^ aeid wee mrMly less tbea 
©f the ethiip e«i^ «aia«» «tSwl^ ©» of mepimUm eawsei %• 
2-t4«© imeweeei gwAmlljr with tiae f« tte eelti aad the ester, fh®re 
wm e mpM etlMietim i»'tl» 2,^  mSA traeteate t@ lewle i^ U 
faH« 15. ©f fi « ^ wmimm stSsrolafciiai ma 50 per «w®fe 
©f a«r©ble», «rt«^®iicwii casfgfa ly 2^4.-®-
taf«iki®i yet^t* 
Ci««Harlratiiiii of 2^-®- to |a?«^mc« mspame 
Swfpiratoipjr fi 
ipmw 3m3 4>»0 S>Q 6#0 @«0 
' per 
tttwflAtloa ladO"  ^ 3MLO*3 i^ CT® >3x1©"  ^
fritar4 g»|if»3 , Mtf^ StiLW*  ^
fafcl® 16» Aijrf®r«rti«l «f£e©% ©f ©«siie»l ®f 2#i^  m tlw> 
|^3£« 
2,4  ^MipMi CSldr3 D 
Tiae 
Satervml 





0»|O 142.3 mfs i9.4 22S.? 
3i.^  M f S  ms 13€.l 120.5 
€0  ^ i4i.a 143.5 lfl.2 143.0 
Wi20 U%f I4f.f 22?,3 143 .a 
1^0-156 ma 1 .^2 2 .^S 332.5 
150^10 » im^ i*m.i 1 .^7 1 .^2 
2« |^10 •* ms m*Q 143.? 170.0 
12»-t43© • JSf.3 221.4 12i^  305.0 
•flasks far--P al««t©® «fter 210 siSwit# reaftli^ , 
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5x lO'^jM 2,4-D 
A T  p H  5 . 0  
J  
0-30 30-60 6 0-90 90-120 120-150 
T I M E  I N T E R V A L  ( M I N U T E S )  
Fig, 7 Aerobie, eudogenotus OKygen mptake of yeast 
treated with four 2,4.-0 cc®pomds« 
If ft Iffitel ef mmmAmtimM of m tl»i 
flrifftelf of 2.|4-'« eeiqp@«tfs: « yswit f^spljpatiea* 
«»^ i^ 
©f 2#,^  
i i % .ssdcr i^ 
MiQBuSi^ dzsS®' 
m.f «@ilsii i«lt ms a,i 
sa3.S ms aa 
m»6 2a 
a-®a%3. mstm- I2f.2 317.1 
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fafcit li* 2,4.«© «® a««?©M« gltteest 1  ^
f®a®t« -(1  ^hoar p^tioA^) 
61s@ess #sSS* 
fr%&%mw^ 1 . 2  Mem 
fem^l 
tmmt • aaa©*  ^g a.|4-® za l»i l.f 
f®ait • mer  ^i 2*2 2,0 2.1 
ImBi • g 2,4 '^ 2,8 3»0 2,9 
fwtsi • glme®««* •  ^2||j|ii© 4.4 3.4 3.9 
fiNMt • glaw#* • j l^CT  ^g 2,.4«® 1®  ^ 10.2 10.2 
f«MBi ••' glm«©s#* • g 2»4«# li.® 1?.® 1?.5 
iMUit IS 1.4 1.7 
TfBSst gl«#©i<i^  3.4 1.6 • 2,5 
6sl0"® i 2,4"«®- 1.6 2,0 i.i 
m.mm%* • •feir® i 2,^  Sl*f 51.6 fl.4 
53»5 50.4 .^0 
*•«© wg glmmm at tb® tosgiwilig &t the mp&rimwik. 
f&%l& If* of g m gimme i4SlS.»ati*m 
If smMt» COtt® fe^«li(wa period*) 
In atiiwn 
1 a 3 fieaa 
tmm% 1.31 1.14 
pa fwst) 
1*25 1*23 
tmst * 2^4^ i,m i.m 1*?7 i.n 
tm&t * gMmm* 2,§5 im 1.54 i^rr 
l(sa»t • • 2,^ ' UM UM 15a® UM 
I^t • ua$ 11»4J0 nM 
fi«t awfcfi«at * 2,|r4«# 14..33 13 13.65 
Imm% t mirimt * glmmtt* I3.56 23.34 13*S5 
tm»i • • fimmw* 
• 2,4  ^ 4fM 4fM 0M 
*50 iBg gteM® aitel at tte et i%t@ 
•»63» 
tlto eemmAmttm mm ll^ i4 m» Anm to 
%M 3ri«»t ®m^m% of th« a i^«a« glwew© 
t# -tiNf »i^ l« tto.® m&mim si««f ©oae^rtiratiatt ims 13#6 IMleatl^ g 
©£ the f.lw#8«» Mmmmr$^ ^Amm 2,JHJ vm 
tiiMai t® tfc« iatiri«rtfo.^l.at««® m^Almg tte m&m$3!^, si^ar mXm urn 0»5 
®|riSW8Be 
mm a sa  ^bi^  ©wlstiet tm r«iuei^  if^ar ©^«t 
©f «!« a®i±» la fe®«bt -to® iiittll©i m%m mA atiis 
t»at®a with a|4-® ia %h» &Mmm% of glatote. 
Stat iata ©f fafel# 2© m0 m BiasKioef ©f %l» results ®f 'ifctoe® «xpn?i« 
aiBts « til® •ff#  ^«f en gMmm fh®' 
«ff«ets 0i M 2f4  ^« •afclM«'ll« ®f flme«i« iiij*' Mghly 
»ig»lfl©«at* T»« in&mme in 3P®i««4ag §vg  ^ ©f th® yinai't »«®-
pfflMifflM •te'tated idtM 2,^  tet 3i«s glm@o®« wis Mgli2|'' si^ iifleiiftt fair 
tl3« Wii at f pttr -emt 1«  ^for %1m 
erolariiBS 
msbmt of trafttei ^  jwit w«a aeasur  ^
@M t-li# reSwlig ©tibsSewi in itb# «#%«»» .<^>^1 i^ gy lasttlxttiloto In 
%im "toimfeiiats, % %i^ 33«i» with ®i, reiidts ©f m« 
mq^itSMmt pr.^ trt«d S» f«l>l# 21 $m ©f ®ff«et  ^2.,^ D ©a 
tiM pel^ maeelkaf^# e<mt  ^<»f fem%» fl^ « p^saeeli^ id# ecffift«ist of 
in diftiUeA wA»t »i la .»atfle»t wm IK|I^ * la «11 emm 
tdisr* 2|4.«D i«i@ 8d<d«i t# tlie tb# po2^aeelta]fli« 9<st«it was less 
tlwa tMf®f tl» fli« 4i»slj^atiiaft or ipith«si» 
miNl H '*4 N n !  s  I  
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Imt ili© « l©ii ©f p©2ys@e©lj»M«« fh« Sm poly-
©secliaa^* e«t®at i»i «Bfes»««t«d mM highly 
ilpitttewt, Sfathtsis ©f p#l^ ®aeel«rM« fflpo® glmeos® ms liilitlj-
itfi s^niHeiatJjr %f 2,4?*© la mt3?i«iit awiiim* 
-67-. 
Bisu i^a 
A variety of hm» bi«i adfiwati fop -Ui# aetim ©f 2,4»-D 
0B plaati# It hai to«i ireiggtstM {101} -ttat 2 #4-0 ecaMii* vith eertaSJi 
p*oteias asri sttelitas th» liborstim of Qrg.iyaie |&os^t« frm phoe-
iteyiattd empmm&B* A gmmrntlm ©f ««'-gy-i!'ieh phoi|&st« Sa 
tlui Mtaholim &f aelds im pl«&ts haa also hma posta-
lat  ^<74). A tw«©B ©f aetioa ©f 2>4-C t®tr8«t%l 
^t« through th«lp ©ffeets m aex i^e wtaht i^sm haa li@  ^ ioggestsd 
07) • Xtt s«@di (41) nie70ox%ftiii.@M (116) it has ^en postalatei 
that 2,4-© a«ts waaitrlag mygen «M»iilabl« t© th® &v$mdMm, inSi-
eatlJ  ^that ths aeroMe ^a«« ®f iwspii»ti« i« th« nest 8«B«itiv® to 
ZfkS  ^ fh« l^ othesis that 2,4?<i© aet# ttoe^h its ©ffset ©» s«ipii»to*y 
tt«taholiaa (&l>) m iiwe  ^to Is^MMt mrUM reapiratoiy mmrm» (57) 
has «eh mpp .^ 
It wm 'Suggeit i^ (103) that 2,^  me  ^ set if iaitieii^  fte^mlatioit 
©f tsKle iat»nitw!i«t«it sweh a® e««airSii iepiwtiwsK feat ftirthsr woil: 
(IC^) shMsi that tiM eesmafitt e«np«»ads i& sot pTOiiiee t i^@al 2|4-P 
jrespeaseB applied to plaata, JkmVmr i^ ^potheais waa that 2,4«© 
id.th wDd^aims mamiM (107) • fh« defioicsiir aora»l mxin 
at th® sites ©f attaehw»t« jepolmefid %- 2g4-B ®«^titi« MCMM then 
laad to aiilf®i«ati« msmgh aaiip©l«ri®id e«ll €t"i?i«i€«» sltaratioa of 
l%ai€a.« i^@ttl r®»poi»«»f icofl flwally to death. 
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em^m Blatkaaa ®t al» (10) h&m »©t«a i&o 
aimilme ••ffeets of •&© lialtr<^h«idls m tli® ^jwiel^ ieal wspens#® of 
iiwwe «gaais*, fh® e^alar apppoiwli to th® pfcgrslolegy of 2,4-0 
m%im wm^ "bm mpmtsA t® |d«li ©f wefal m 
hS^hw f 
It has feeim dfraoiitfati^  iii tht fr«i»t stailes that the inhibit 
t«ay «ff®®t^ of 2,4.-® m ymet .grontto is At |fl 6,0, 
mhmm 1 w® sewr#Jy lnh&it .^ With e«c®i-
tjffttlcas to 1, groiith w&e rmwmA &iUr rmeml of the 
2,4!*®! ilth 3,5 ®»a 4sl0  ^i, grswth slmlfg smA %dth 
4#WL0  ^i m& gtmtk v&s p»mmmi^  laM.bit«i» Gulf «t th« 
'h%htst 9mma^rtAim» mm 2|4«® h« e@it@M#re4 td hMt Isthal ttttiw 
ttat ®««iditi^  of the«« tGE.|ttxlnaD!te, 
iriioi aafl SM«al (13) fowfl ^t i#ii©i^ tl®i ©f 2-a«tl|rl,4»ehloi'o-
phmm:yam%ie miA t@ ©f ifewat pi«t«la was 4, t® 5 ttws® m 
grtftt ai t# t«i»to *m©ligr«rs» gi^ #0t«d that the foa^atlew of 
8:i^ ei<w sttsei^ tihllity ht ibassi %h» «t«Bt of ^s«ptloB of 
A«ade«l to «it«8 mt ©e^tani In the pl^ lel^ teal yeiipoas#, fhm 
»siilts ®f tht itf®s»t .i«i«i si^ pwfc- th@ i^ fiMsthesit that th« aetivity 
of 2,,4-0 is ©eiT^at«i ydMx th® ^aaetEtrati^  wathli^  th« iite# 
iitosftJjr E©tt®EIA@a 3JI i%iloa.< l^©«l msp&mm^ % t® a «rltieal EME i^K 
tifatieitt. of 4..5sdl6  ^1 ttare ws iwffins®t2  ^a dtt^ t »latioi«hlp l>©twe®0t 
grwKhi aM d^gr## of i«ter»tl« of th« gttmth sitaa wi«b 2^4-®# A lo€»8® 
bttvtaa th« 2,4!43 a®lTOal« ana its aiatostrat® iJ p<»t«lat©d b®« 
eai^ e grmMt. wm mmamii re i^Sy vtai aoXm%im» mm :rasie<f®d and 
the @e31s wasliei. Grmfts (19) siegests a f3.exihl« Molmisn of oliwioal 
mi plgrsieal att««hmmt to ^hMk a ^^taae® of fore®# proiae i^ th® eoaa-
htoatiott ©f groMlli jK^olatoi-' aafl sabstesfc®. 
At «b©v® tl» eiltl«al e«e®Bt»ti@a of 4»5sacr® tto© growth 
slt«s w®y« probably satiijmti^ ©«*^l«tdly wliMh sttji I^BOTOI of •ttie 
^taleal iM aot p®«it 3?esw^tloa of growth* fii« rtsult seews to b® 
be®t «xplala@4 ly pi«ttiliitiag m- alti^tic® Sa sts^tetw® of th® pfoteia 
®r pi^«^la8a uqseii ©ei^et® sat«®tioa of the sM»Sats of attaehMst % 
fhlB 0T i«8t«M8tlim of th® ao»al pret^asnie «twie-
tar® ffliQr b® the eiwis® of th® @«sstttl« of gtm^% fIrgia (104.) aoted 
that ]torbl®M®f stieh m 2,4<»>® ppoim® m i«eip®®®« ia fii»e»8 of the 
ITO^piasaie Sa tla® i&e |a.«iaoaipi8, H® 
that terbieM®# Mm m «K%r«i«ay piPOTiomi^  ©ffeet  ^ ©a tto 
Stat® of th® pr©t©]^®w,» 
I»t« of i?©eoTO^ ftw t^«ii,tw»it. If f^t®4 aot «i2y to th® e«eiB-
ti®ti®a, b»t also to th® l«ragth of tin® th® yeast e®ll® ar® ia emtmet 
«ith 2,44»« fsNE^»es8£*« tiMbtti® iitth laer®as« ia liSfth of tiNsatnent 
b« as«o®iat®a idth th® tlra® faetor la att«fil»«t to aetiw growth 
®itei» That this attaete«t is' 1® ah&m hf tl® faot that 
growth b« reswwd slowJy (fabl® 4) •' With a edaawitratioa of 
IkICT® g, 8 hoK® pret»ato«A twt dii aot growth# 
fretoea-fawat for 16 to 32 hoars prod.«e©4 m irr®w«iible static effect 
m pwth,, ij»i®p«ai«t of iurati«« of fOEpostir® t® 2t4^* This staBi® 
wmy be th® iae®pti«® of irrewwible ppefc<^la»atc €li«r^i®B« 
Two p©s8lbl«> eKiaj®atl«s for tlwt a®eliani« tovol-vei Sm the «lt«iv 
Atl<m of ixMhitim «itfe i'ttjm'II®® of €^p<»iir« iO' em mr^isy of 
MiMmut Is §lm mi. of grm^ I* 
« fto©ti« of tk« ami# ©f p«a«toatl«» or sr #i«leal e<»-
bS»ati« ftt the aetlfs pwtt sites is Haitei, If f®etor othw 
tlm lat®fBal ®ime®»tmtic» ©f 2^4^* Tii# %|5i»tl»si« that p«ii®trattoa 
S« «1«M 8««M n»llk«iay resplj?mt<ay ramtims «p« &lt«r®i 
iffl»iiiat#lr «P« ttSditija ©f 2,4-#. fkt e«pJ» ©f aei^ie and aaaer©-
Me msptmtmej i^ odmrnA a|4«-© askieth# si^ g«®ti<m <77) i^ iat 
r»aeti« ®ei»i« at tfc# imrfmen la tf««ted idth opaalwi eem 
waliki3.y in tl» «««• ©f 2,4-®, fl»r«f«r® It 1® asiw»i tliat wit« ©f 
l>«ae'^ ati« ii »ot llmltlag, Attaeteeat-at th# gTOwtb site® asij b« 
lS«it@i fegr @«^titi<ai fer Mtetr«t«« A etoithionetoie l^iitioasldp 
betve«B 2,4-4  ^mi gmw  ^Amm net gem likely <» tlto bwiis ©f th# 
pre#fi«t yeittltg, 
Qime aM Bmmm (3$) stat# that m^m mmmptim still 
G0m» la iis©fgwtgs«i b«t tti# eei^ liBg ©f »8pif»t<»y «»rgy to 
tl» syathetle ma  ^ a© Itigtr <«ist, flat ^aiii l(@M %Tm 
t&r ths aetifflai of 2,441 m jmet 1® .flom %• th® «^tiei»hip betwe«a 
grm^k aaS gmrib vm irrmmmiW  ^ li^ biteA at 
4aSKl0*  ^ 8# mygm emtlawsi &% or afeow «cMrt»3l lewis• 
Alt&««h p'^ wiMii mi i«spirati« mrm b©tli edtmtvA by 2,4-©» tbe 
grwtb rmpmm® nas a»® »i«8itlw, Gfovtk was MmmrnJ  ^ Inhibited at 
2x1  ^% 'Mtoil# wfpifatim wm stSsttlatii sliiMJf.. Wm^em stiMla-
tioB of m^gm ^ekm iemmT9& at 4ie16"  ^ i» ® ©i«e«ftt»ti©a «b©v« Hhieit 
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Monial2y j?«®|)iiri3if ymM% 'eell® diiisliailat# ttei* earWbgrinat® 
TBB®rms mmvetoimmDj 01$9A$95,%}, im »hmm ia th® p?es«Bt itttdles, 
0^&g9wmmf mimMe di@KM« warn BtglJlgit% Im 
.ia wfaroatei fdtsi, &t 2^4*® laitte®4 «hw»©M# iis-
•lailatida «f .# m taiimt§i  ^-Mi® Mgh 
f©f earliea «v0liifei€® ia fk® »ti© of ii»a®r©Me to 
a«»Me|. doi^ tacms ii«ii# #ro3LwMffli imsmm&i fSPcs® tHP3P®Ei-
aat  ^O.f at 4xW  ^g t® 2 at Aembie a®Mb^Sj® i® is a©st 
imimmB m mixiam of tl» mS mmmMe pgrnrnttm im'fmst 
ifO)* tM Mgh SQ ©Wteia«ai ^tit 5 ani isltr® 1 2,4*^ 
mm pmhAh'i^ mmwdL %• the .swswltaiit «f i3MM.%9A atrebi® m^gm 
SQfi earbea di«3^« dir i^li^ iimt ani tie laio^tiom of aiia@x>obio 
ffes«wat«ti«» Ml3K|r 03} has attfibati^  tk® «eti<  ^@f .SaMbitow t® 
« gMAtl^  stlaiil«l«a £3|'#o^0i8 wM@b eeiq><it«@ with {Kiiatitt «ym%hmiM 
i@r ill# tte'iid3l.%itiii's3»lii«sis» 
f&« lata io S0l ejl««ray •^tfe#ap th« IQ la ©ertaia 
-mB mmwi. of fe(fWintatie& &t 
idsvitar a«iN»ible iessmteliesi wm also i»&tte«A« Howmr» it oan lb® 
®t«t®4 with «®rfc«iii^  that 2|4«® Mpk^Uly iti3B«lat«a iBi.eg«a®i0» feiflwtfc-
tatifltt# It hm M&n imM tlwt pl^ aieal &t ©fcai^ eil 
diit«teB«« of tilt strmetvtre of the fmM% ei^  iM&t to isii»etiaB 
of •»aog«<»« f»attjErfe«ti«. fieM «t tl. (27) a®t®i -ttiat BBP Btiwlatei 
f®»Mab8ti<m m MiH «i r®spir«ti©» M fmrntf 'm& m aeef^-eratfi «ek!^-
mmm jRe»aitt&ti«i hm hem r«p»tsd is irwiiatti vith tO-trs-
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th© 2,4? ,^ ma& 03.1ft©a {#) a»4 aafi SpiegeJaaa (73) 
Mm iMCiiistpatei -tibat ilP aiyi suite «£M9 hlmk s^tbesls 
ly rnto^emm msi Stl»r (14) fowai that th® rat® of glw«s« 
n»taboli« bj f#»st ii ««»tr©ll®a ppSatrO  ^ Isgr th® »t« at %Meh M^ti 
pfcoiptait© b©i^ « 41i»i.pat«i, F«l«s (25) eia«lirt«d fs  ^Ms 
sttiilef m th« tffeet of asii# «ai eairbe® ii«Kid« aafl wlhaiiel p^oiiietlea, 
m& glmmae ia fmntt i^ hiat iJLteratioa of tli®s® fwi©ti©ai may 
be m teasli ©f m ©f ©.enwiwioii of iaorganl®' 
t© mgmiM ptesj^t## i« statfi that thit igrF^h««ii is msdid ©a3y if 
a Immt of aetiw ia 6mmrmi.)( f^geetid. tl^  tte e©apl» 
®hiBig«® l3aia©«l  ^«M« aay -laiieat® that tlwr© »© sewal loei of 
*etiai« 
•:]teMbiti«B ®f wspiratloa la ppes^wsii ®f glw©®®© 
m tte of glueea# ia tb« asiiw* At tbei loiter 
e©ft@«atrati«s ©f,gl«g.©s©i, 2.|,4«»«i> aa lffl*idi«t« JiiidMtieB ®f 
fdllewet iy m !««•««« abw# e«t«>l l«w2« with tl»e. 
iSMMPi* (1?) fsMfl ta»t KM i^ spii«ti0ii oBl^ r ©feet© a certain 
©ritifial e«e«itfaticaa ©f gluwtoi#!, 1© attritetdi tlii® mitm% to m 
i»hiMtl©a ®f th» itt«r©ai« la r»«pi3pati©» t&at HOTWilljf follow® th® 
aiditi@n ©f gliKi^ ©* 
ltetr©at©i y^st r©«plrtiig affiTOM«ally ia «ldi®©a 18*4 m 
ttcap® glmeos® ptr pi of y®«st ttoBtt tl»t lawatrf witli g 2,4*D, 
•fOmm emiewlatti m tl» taasia ©f mygm i|ptak©»  ^ ©i»«t •»®i«isQP©®®»t of 
«^ak« aibm^. th&% l€.2 mm gimme per pt of y®a®t m& 
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i©d©tt«@tie aeMj, 3,5-dlaitro-^«««res<  ^ reqi3ir®i to preia©# a 50' per 
e®at laMMttea of hek^m* fe&st tiie»as«a wiiyb Sner«aslng jH, Below 
th© |K» pB AM sot aff»st th# ®®ftce»teati©ai req«ir@i to prcsiiaB# 
a stmArnvi 
la tli« pre®«t stadi^ i th# eoBe<»t«ttoa ®f 2^4-iJ jwquljroi to |a  ^
ittt® -aixlMim sttwlatioR «aa 50 per eeat laMMtiost of aeipoMe, «nd«^-
m&m 'm^gm ^tA« M feA®w* y««8t mm iatefaiaeA. Mltii a wait 
Saer®a«« Sat pi 5»3 airfl S*0, a 5- t© l^ f  ^luffipeas® to total 
e«ae«Bteratloo ©f th« i«»k3j aeMio ma r«<|iili«a t© proStte® a 
0t«Qdai?dl. fb« total ©mewttratloia of a i<nMik aoM is i^^ oapl 
of wdlssooiati^  i«®ii 4m ¥8pef.iag pr^^etims, aep«»dii^  
m th# ii®@i9eisli« eeostaat of tin® e«^0»5 «d tli# ^  of the iwiiw, 
Ibt @«e«»tratlcm of «iiilaso@iat«i ZpJr  ^ nay Im ealeiilatei 
vi%k tM aquation 
pi « fi • 1  ^ . , . 
[wiissMiat  ^MlaeiOl«]l 
f&» iK of ZfA*  ^ Imw l^ a rtp»tai %• Aiiwi (4) to Im 3 #28 at 5x10"'^ . g# 
ifelieNI tM« Talw 3.2S for tli« jl of tli® p®rc«®t®^s of aaSisso-
oiated a©l«e«l«» at 0 3»3t 4*0» 5#0# i»0| ««i 8«0 «r« 4S«S5, ^ 16.00, 
%,Mp QtW§ a»«3p©ttw3y* ffet lapoiuet of th« total cmemtrs^ 
%tm of 2,4-0 ayai ttai ptre^mti^ ® ©f «y0ill®B i^at«4 ai<^®@ml«i giws tha 
Rolar e<»@t»trati« of itottse'oeiatea 2,4-® r®qair®i for the standard 
r©ip^® at ©aeli p# mmimm it^ralatiott at i« 3,3# 4*0f  ^ 5«0, €,Qf awi 
i,0 wa« p^moad Ir «l0r5, ir* ,^ iseir ,^ ®ai >23e10-  ^i 
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the e«e«tratio» wrfissoelated 2jf4.«C Saiieatts tliat th« t&m also 
e«trtl«t® t«j 2^4"® ^tivity. Tliis iTigg«8tl©a is in ngretseat with tht 
l»©atttlates ef Bimm nwd Mmmm (82), bastd m latestigatioag whieli 
J®e3»aM tlm «ff0et« ©f mmml i©ljys m yeast »ipiwtti©ii aM 
fefffi«itatioB» 
fli® i®e3?t«g# in tto ®f ]»twa atSwliitioa of a^gm mptak® 
with d«e»asi»g of a® 2,4  ^®©3ttM©a *®q«ii«0 ®p«eial tteBsidera-
ti@ii^* It m» tma& %hmm vm aaxicaS itimlatiom at pS 6»Q, aM 
tim stiJmlsUm ie«e«i«4 at th# fi ms At th# Mglmr 0 
mimes t mly « ssaH «ie«fflt of wdiss®ei«t®i 2p4ii«0 is ^ g«t« 
ixg it9 mtemal fl iflll iiis^siaMom, aad ie mmsmA t# i»»it 
S«r»ai^  «atiy ©f 2.p4»B. la t!«» tmfiereA plaat ©tsllf th® 2,4.»D t«ids 
to aiasseiat# «^b®3Jj at tli« iateisal fM» 1ft®r«f«p« tfes iaterasl eon-
eiataratioa ®f 2^4»® i«8 sfaowM lBer®as« at th®  ^is M the 
•«cffi«itr«tl« ®f i®i»« itt«»as»®# th« yi^ iolegiesl rmpmsm ©f ®tJ«ii-
latei 3P©iidrttti<a he 0^pfgtm§<@& aai tti# aoi« gmsTMHswi iahiMtory 
mmUiom fct©«« 4»lsaat, ftaw tht ie^rm of ®tl«al«tl©s b® 
itf«amt tto® SiitMSial emmec^Atim of 2,4-© ims. 
Mm. mppmmw^ Ai9&t@^mw wS-tfa th« p«»t«l«t® ttet th« of 
@tl«Mti<» mi t%w @f 2^4<i® am ria.atei.» vat tlie 
itlaalatiei at ^  5#0 tliasB 4«.0 CWg. 6)* The eoj^eatratioo 
msg« esmit «id(  ^ »tiwiat@i t^t^e v«a Beeaose 
fmrnf poiatf were In detewiijaiiig the m»pmm at ^  5*^ th« at fl 
4,0 mA 6m0t it is pmBSbl^  "Kbat tlm  ^ lemr lewl of st&«latioii at pi 
5.0 was m rmvOM ©f ha"  ^Mssei tiie wast ©sae8atrmtl«m wMeh wowM 
@aw« mmMm 
&K|»rla«Ei'l«12y, it lia® beio possibla to tawitigat# eellitlai' 
%lm t® 2,4«B m til# bai.if «t««®l eoufieatratioa aai pi of tli®' 
me&lm* Bixm ^  e©w»kew- -oni Ssms <44) toair# 
|5©iBt«d ©mt tint mA aetlirity mf %® Jteflaeaeed by boidi 
tfc® «:t»i«®l p ©f tfe® laMMtoy atdiw mi tfe® Imtsiml pi <$i th® e«ll, 
Rsspteatetf- »#pw« ©f ye&it t® 2,4-© la »l®tl®a to ^  l« i«i?y sSailar 
t© that of m «d- i«dl<»e®tie mM (ffi), 
it t« mmmMbM t® a«ssffla« 'tliat » si»ti«r n^ete^na ©f pen®-
tpatioB «3^ i^-aetivitf «ff<^t® fm Iw^li 2,4*® meA t&9S« 
liMbit®**.. 
Craft# (If) p&Btmlat®4 ttet mmrn ttepoi#  ^ imtiel® ©f 
Mgh«r i^«ti a* mmpelai* s©l.®e«l»B ^efe 4iss«i«t0 Ha tl© e»31 aa« 
wsnet m !«§• Aeen^^Sjig t© tMs 'ritii p, 264): 
1to1»*«®tl©» by Mlt%<^t att.iMSteeirt at th# 
»ite of iwci»i.|)fegr9i@legi®al> i^ eaimas (neriittoe') 
mst tA# i^ise# ft*9B tbs fdtn t&t t^ ppoteljo* 
P&B%vSM^ 0r 
bt^Jtaif i^ e ii^ etwi«» 
»Bi«i IM'ital (13) slaiiii tl® jto-tex^ettoa ©f 2-ffl®t35 l^j|4*«bl««ro--
fi«B«ag?si»ttie aeM vi^ p^t«ia la a Im&m&v tspeagli, fk&f 
s^feeA that alt®'»tiaB of ,fi ehsaigei th« i«aiMtl©a «f pwtsis earbea  ^
gi»o  ^ttai e®iB®®qttfflat3y tb« iatc^a^tliajeef tli# pwttln aafl p-ewtli 3P®g«-
lator im mm «lf®©tdi.» 
Mf&m tt viai b#' possible witrst®  ^ei3®pl®t#ly tl» aetlirity ©f 
2p4-J> aad ©ttler e«p©Ms^s lairlag giwfch awi »®,pirat<»7 »stiTt ,^ now 
••81. 
0f the lutiaml jpi of 1  ^ aai iti vaidatiai ¥l.thla the 
ten stTOetttT# vlll 1» wqaii^ i, fh® ^ i^nA i^eal »spcais  ^of 
a eell m tissa# to mi laMMtef «r gi-ow  ^s«fial«fco3f siKrih m show 
tim.% tta w&im^ tff«ets «• proda©*  ^ witMa thi' i(«21 »attor tto at tl» 
<»11 siHTfa©®* TtaMii lat®»ai 'fi of th© oi^ l M^r to® a <»Mitar©llJ  ^
faeter 1» tfe© of m. ©ifialfti. tfli«t]^r tM# eia i^rolli®® 
iaf3M«Re® Jbi «©rt  ^tiaroii^ li alttrntio® of tli« liAefflwd eme^ratlea 
of th® aetiw foi» of 2.|.4?#, m it is to lemizatloa ©f 
pi^ la axA sa%s«qta«ttt e«^«iag wi^  tb© i3P«tfe regalator amet 
rnmM fwetMr It •©©« llkelr ttot both »itlj«»i»®s 
•ay |» 
fh# '^ faiptrtiait #ffe©t# of pH « th® aotliri-tgr of yitye mp®,. 
t« & lM%% tMiU fwatiti@s of t1m cit«i©«l ar© 
app3J.fi to aiassit® tte'SMi-# m i& ttofwsl herMotdal i^ i i^«ti<ms ;CS1), 
iowwr# t&t .fi- of  ^ m tl«««Mi ^©«®li wMfili th® 2.,^ B «ow0 
my ha-w pmtm^ ©fISsets m «etti'i%» 
Tim »€&im oii MJte© «@lt ooipo^s of 2$d^ nearSj equal 
#ff«ete « yeast »iptmtt«» Ih® stlaw^toi^  ©ffeet of tl® tetyl @st«p 
was sligklly less thm that of tl» salts at fel®"  ^ i «rfi pH 5.0. • fhe 
aeM vm inltiaUiy lei# atJmlato^y thm mm iitinlatoxy;  ^ a»d 
fJaally less stlaalateiy than tlw salt eoapiOTit with t&» after treaV 
a«t. Stlwttlatioa of »fpij?atli« ^  'tee «®t«r after «t®aiei ©imtaet 
iMith the ymst was e«BMiM#r#hl|' greater thm that of thm ottier 2,4?»® 
«ai^ pi«af» ftetfeer resmlte iho»ei tliat the es1»r wn »tlJ«ilat«iry h&ih 
at eeR0«^ti«8 iMA frcimeed m effeet aM at those MhS^h prodaeed 
semrm lahthitl« of reepiimttoa with the 2,4f-B- sgjl-fei .a»a aeid. 
-^ 4-
a® la aettvlty ef th® #st«r ©f 2,4?4) be attiltet®a 
t© tbs faet that it io©s aot di®»oei»t«* Thm^m&p pii»1a*atioa of tine 
tster ®f 2^4f-© at p 51.6 «wM b« ee«M«rifl>3y p^at^r tlraii that of th® 
®sl1» or aeM.» Hcwfte-r# $imm th# ester mm »34«i to th# ,:^ a8t Sa tl» imm 
of m «i3jii€ii0 it i® «:p«et®d that lei® &tiimt« #«fcaet with tte :f»ast 
e«lls imM b® tli» vith th® s®lmti«as» • Within tl» ©#11 the ®®t«r 
weaM Mm t© b« fc5ra«ly®»t to th# mtim im term* fhw®fom$ the e«ai^  
gtaot sti*l®t  ^®ff«et of the «ter mm m r«g# e«e«tratic5ag at 
whieh th© ©th«p h*w. i«®faid3y iiffetmt be ©Kplaiaid 
Isr th® g»ttt®r @f th« est®y a ilewf ^^etioa ef ims 
withia th© ®«11, rnmmm •% al# ($) h&m item tlmt t  ^distftgrS- «®tar ©f 
wtlooi® aeii. laMbitsi mm iwl wipiMMia ^11© %h& «M haft. »« ©ffeet# 
fh« w4»ti<5» la .irtstiifity of -Gm mM irm that of tto salt eoBpoian  ^
of i® €iffl@«lt im iattr^t. Sia« #t «1* t&l) fma  ^ tfcaat 2,4*  ^
acid mm slightaflf a«r» ti«i@ thaa its Boilaa »^t# lM»r et al* (3S) 
repmM> a gsptfttw ©ff«tt ®f 2^4«© ©a btaa plfflatf wh®ft i^ li®4 as the aeid, 
fitt (1®) #agg@»ti that tie g3?®at#r teti-s-itr of th® mM ms  ^ b® 
Ijy th® ft®t. titot mMs m&m 4a tto® lipoid ©f plost e«lls 
m th» »l«jtil®s» pitii®tr'«tio» of tlw eiitiel® Tg^ 
•yte aeM be itfc®»©®i#. 
Tbm mA p»®«ftt®i l»r# s©rtt a fsasa^ati®® im farther st«ai®i 
m the fiff®«  ^ of 2,4?*B aetaMllsm,. Fartte tawstigayioM 
«r« n«@<a.ed to i«t#imitt« th« fol® ©f la^js^terilfttioB ia th® r®®p0i^ ®.» 
the strikSatly similar «f£«ota ©f 2,4#»# te th©s« ©f B® and iMolsaeetie 
aeia Sttgg®st that «i,«liti««l voifc to d®tetsS» iA«th«r tlir® «K:i8tffl m basi« 
•(e®llil» r®iicti« mmam te a®i®' iahibitw be i«fitabl«. 
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Bmmt 
tte effeet ©f 2,4?© (« •©(SflJLiaai' r««ptrai|i«» and carbo-. 
a«t«bali»ii wm iawstlgatirf, u@Mg ljak«s» I'east m th® 
aa^rlsl, fh» w« ©f atttftj of thm ®ff«et of 2,4<«jJ m 
©fOlttlfflp iwtab«M» tl» TO i^««tli^  fiMst©ni of 
M.BBm lat«»«tt«s anecwittyti. Jbi Mgln* 
Cl) gTOntti wm mot by of 2|4-©» 
It mm fowoi ttmt t© « «riti@al mmmAratim imi of tr«at« 
aent, tl» -ItfbiMtiay of 2|4«P nai rewiwiKL#, li&lbitloii #f giwtli 
iras ppiswMfcly .relate to t  ^i«gr@« ef ®«twa?ati©a of tti® wstiw grm  ^
sitef ©f gronftli m&mrvA at m& mhmm fim 
eiltieai It it si^ gestii that sm%xsmtS.on ©f gjpowtli 
site# e««s«a disj i^e® ©r itsoiiaiitMtl^  of tbi a^ewil ^t< l^aial© 
ttettctar#,. 
(2) Tbire wii 3.®®« «ff«ct of 2^4?* « mmhle  ^ iii4©g«i«e r@®pir-
atl« thaa m groMtii# At th® ©p for pwtto tlier® ws a© »asiirab3« 
reapiratoiy r®sp«s% i»a walaB* stJa^atie® <&i oeeiarea at 
a ec«©'«Bt»tlo« itoiefei iiWMtti pwfe e«a^«ti3y# 
(3) A®f©bie «»bai dt«M# ana 
««a®i?©Mis carljiffli ii«M# «volHti» M mdGgmmm i»«spti«tiott mm stiwfc-
lat  ^If- 2,4-®* fhe high EQ at h%li o«®«Bti'aMi0iMi im« attH^-
teted to isdmetieM ef f«*a€»tatio» ©f pol|rs«s«l»M®s, 
I  
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fwsptwitic® was &m&Meve& to te %• th# »l&mr prodaetioa of 2,4-© 
.i«® ttm t&® ae®,«l©etTOl|1iie ester 
(8) fli® aark@i aSaSlarity of jr«aeti«« of yeast 2^4-0, DIF, aad 
aoM i@ mt@d mA dis@wf«d« 
HfMilWE CIHB 
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felologi®^!:  ^ aetifs a«li« ia eire3r©«l»g p®iw«iMllty 
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SjpoHag©,. P®oi, It».« 13 i 4^--4^# 194i» 
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 ^ Jotti-* S£ol. Cfe«» 202i 157«1 .^ 1955* 
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2?« fl®Mf J«t MfEPtSa  ^ A» M» 811  ^ WleMg S# M« the «ff«et &£ 
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